Purification of HlyX, a potential regulator of haemolysin synthesis, and properties of HlyX:FNR hybrids.
The hlyX gene of the swine pathogen Actinobacillus pleuropneumoniae is homologous to FNR, an anaerobic transcriptional regulator of Escherichia coli. It endows a haemolytic phenotype upon E. coli, and will complement the anaerobic respiratory deficiencies of fnr mutants of E. coli. The coding region of the hlyX gene was expressed in E. coli and the HlyX protein was purified by using an assay based on its immunological cross-reactivity with anti-FNR antibodies. The HlyX protein had the predicted N-terminal sequence, and resembled the isolated FNR protein in size (Mr 29,000) and monomeric organization. It has no detectable haemolysin activity per se, and is therefore presumed to confer a haemolytic phenotype by activating a latent haemolysin gene in E. coli. Studies with gene fusions showed that HlyX, like FNR, can function as an anaerobic activator and repressor of FNR-regulated genes in vivo. Plasmids that express hybrid HlyX:FNR proteins in which the 189/190-residue N-terminal segments and the remaining 50/60-residue C-terminal segments are exchanged, retained their FNR-specific functions but failed to confer a haemolytic phenotype. This suggests that the specificity for activating the haemolytic response requires the participation of unique features in both the N- and C-terminal segments of HlyX.